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[57] ABSTRACT
Two signals are provided for dissimilar inner and outer
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door zones In either direction of elevator travel by a
vane (20) of length (d) mounted to the elevator hoist-
way at a landing, and three sensors (26,28,30) mounted
to the elevator cab; an upper sensor (26), a lower sensor
(30) disposed at a distance less than d below the upper
sensor, and a middle sensor (28) disposed midway be-
tween the upper and lower sensors.

The contemporaneous provision of vane/sensor prox-

- 1mity signals from the upper and middle sensors is indic-

ative of the cab being in the outer door zone for the
landing when the cab is traveling in an upward direc-
tion.

The contemporaneous provision of vane/sensor prox-
1mity signals from the lower and middle sensors is indic-
ative of the cab being in the outer door zone for the

landing when the cab is traveling in a downward direc-
tion.

The contemporaneous provision of vane/sensor prox-
imity signals from the upper and lower sensors is indica-
tive of the cab being in the inner door zone for the
landing when the cab is traveling in either direction.

2 Claims, 2 Drawing Figures
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ELEVATOR INNER AND OUTER DOOR ZONE
SENSOR ARRANGEMENT

TECHNICAL FIELD

The invention relates to the opening of elevator
doors.

BACKGROUND OF THE INVENTION

Electrical interlocks prevent elevator door opening
during a run. In fact, safety devices will shut down the
elevator if the door opens away from a stop. However,
1t may be desirable to begin opening the door in ad-
vance of stopping at a landing.

Safety codes define an outer door zone (ODZ) for a -

destination landing, at which point the doors are al-
lowed to begin opening if the car is below a code-
defined speed limit. Sensors at the outer door zone

signal elevator cab presence thereat and are part of a.

bypass of safety devices inhibiting car motion with open
doors. It will be assumed hereinafter that car speed and
arrival at a destination appropriately constrain the by-
pass closure in addition to the proximity of the car to a
floor.

An inner door zone (IDZ) is also defined, either less
than or equal to the width of the outer door zone, at
which point codes allow for slow velocity movement of
the cab for leveling, with the doors open.

In the case of dissimilar inner and outer door zones,

typical prior art door zone sensors employ two sensors
for each door zone (IDZ and ODZ), a total of four

sensors, since a single sensor failure cannot be allowed
to bypass the safety devices. A typical outer door zone
i1s =/— twelve inches (300 mm) from the landing, and
a typical inner door zone is +/— three inches (75 mm)
from the landing, for this case. -

DISCLOSURE OF THE INVENTION

It 1s an object of this invention to provide a simple,
reliable door zone sensor for an elevator using fewer

than four sensors in the case of dissimilar inner and
outer door zones. |

According to the invention a vane of length (d) is
mounted to the elevator hoistway. Three sensors are
mounted to the elevator cab to detect the vane; an
upper sensor, a lower sensor disposed at a distance less
than d below the upper sensor, and a middle sensor
disposed midway between the upper and lower sensors.

The contemporaneous provision of vane/sensor

proximity signals from the upper and middle sensors is
indicative of the cab being in the outer door zone when
the car 1s traveling in an upward direction.
- The contemporaneous provision of wvane/sensor
proximity signals from the lower and middle sensors is
“indicative of the cab being in the outer door zone when
the car 1s traveling in a downward direction.

The contemporaneous provision of vane/sensor

proximity signals from the upper and lower sensors 1is
indicative of the cab being in the inner door zone when
the car 1s traveling in either direction.

Other objects, features, and advantages of the inven-

tion will become apparent in light of the following
description thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic block diagram of the compo-
nents of this invention.
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FIG. 2 is a graph illustrating the operation of the
invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

- FIG. 1 shows an elevator cab 10 suspended by a cable
12 from a motor-driven sheave 14 in a hoistway 16. An

elongated metal vane 20 of length (d) is mounted
lengthwise in the hoistway 16. In this example, the vane
Is twenty-four inches (600 mm) in length. Three mag-
netic, U-shaped pickups; an upper pickup 26, a middle
pickup 28, and a lower pickup 30 are mounted to the
cab 10 so that as the cab 10 passes the vane, the vane
passes through the pickups. Indications of vane/pickup
proximity are transmitted to a controller 32, to allow
door opening without breaking the safety chain; i.e., by
bypassing the open door contacts in the safety chain. In
this example, the pickups 26 and 30 are spaced eighteen
inches (450 mm) apart, and the pickup 28 is disposed
midway between the two other pickups.

The graph of FIG. 2 shows the signals transmitted by
the pickups 26-30 to the controller 32 as the cab 10
approaches the vane 20 in an upward direction. By
definition, when the middle pickup 28 is adjacent the
midpoint of the vane, the car is level at the landing.

At position “A”, the lower end of the vane 20 is
adjacent the upper pickup 26. This means that the cab is
twenty-one inches (525 mm) from level, as the cab must
travel eighteen inches (450 mm) plus three inches (75
mm) until the middle sensor 28 is centered on the vane
20. This is not a significant position for zone determina-
tion, but does allow the controller to check the validity
and sequencing of subsequent signals.

At position “B” the lower end of the vane is adjacent
the middle pickup 28. This means that the cab is twelve
inches (300 mm) from level. From this position to level
1s known as the outer door zone, or leveling zone, at
which point codes allow for door opening to begin in
anticipation of a stop at that landing. For any position
within the next nine inches (225 mm) of upward cab

travel, only the sensors 26 and 28 signal the controller
32.

At position “C”, the lower end of the vane is adjacent
the lower pickup 30. This means that the cab is three
inches (75 mm) from level. From this position to level is
known as the inner door zone for some codes, at which
point codes allow for slow velocity movement of the
cab for releveling, with the cab doors open. Since the
vane 1s six inches (150 mm) longer than the span be-
tween the upper and lower pickups, the upper pickup 26
and the lower pickup 30 signal the controller 32 at this
position and for any position within the next six inches
(150 mm) of upward cab travel. Thus the inner door
zone 1s plus-or-minus three inches (75 mm) of level, in
this example.

In the downward direction of cab travel, the onset of
contemporaneous signals from the lower pickup 30 and
the middie pickup 28 is indicative of reaching the outer

door zone, and the onset of contemporaneous signals
from the lower pickup 30 and the upper pickup 26 is

indicative of reaching the inner door zone.

Thus, it will be appreciated that the three pickups of
the present system provide the function of the prior art
four pickups, while maintaining a similar degree of
safety; 1.e., signals from two pickups are required for
indicating inner and outer door zones.

We claim:
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1. A sensor arrangement providing signals indicative
of elevator inner and outer door zones, comprising:
~a vane (20), having a length (d), mounted lengthwise
in the elevator hoistway (16) and associated with a
landing; '

an upper sensor (26) mounted to the cab (10) for
providing a first signal indicative of upper sensor/-

vane proximity;

a lower sensor (30) mounted to the cab (10) at a dis-
tance twice the inner door zone dimension less than
the vane length below the upper sensor (26) for
providing a second signal indicative of lower sen-
sor/vane proximity;

a middle sensor (28) mounted to the cab (10) midway
between the upper sensor (26) and the lower sensor
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(30) for providing a third signal indicative of mid-
dle sensor/vane proximity; |

wherein the contemporaneous provision of the first
and third signals is indicative of the cab being in the
outer door zone for the landing, when the cab is
traveling in the upward direction;

wherein the contemporaneous provision of the sec-

ond and third signals is indicative of the cab being
in the outer door zone for the landing, when the

cab is traveling in the downward direction; and
wherein the contemporaneous provision of the first
and second signals is indicative of the cab being in
an inner door zone for the landing, when the cab is
traveling in either direction.
2. Apparatus according to claim 1 wherein the inner
door zone dimension is plus or minus three inches (75

millimeters) of the landing. |
L * % * %
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